We have developed a method to separate metallic from semiconducting singlewalled carbon nanotubes using alternating current dielectrophoresis. The experimental setup consists of a mircroelectrode array which provides a strongly inhomogeneous electric field driven by a radio-frequency generator. The array is exposed to a drop of an aqueous solution of individual singlewalled carbon nanotubes (not bundles!). As a result metallic tubes are attracted towards the microelectrode array leaving the semiconducting tubes in the solvent. The opposite movement of metallic and semiconducting tubes along the electric field gradient is due to different polarizabilities of metallic and semiconducting tubes and of the solvent. The separation is proven by a comparative Raman-Spectroscopy study on the dielectrophoretically deposited tubes and a reference sample. 
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References: Raman spectra of SWNTs deposited via ac-dielectrophoresis with the incident light polarization parallel (0°) and perpendicular (90°) to the deposited SWNTs. Radial breathing mode region (left), Gmode region (right).
Dielectrophoretic force of a nanotube, modelled as a long rod in an inhomogeneous electric field E (2). The sign of the force depends on the dielectric properties of tube and media and on the frequency of the ac field. The dielectric constant of a nanotube depends on the size of the band gap E g , and on the plasma frequency hω p (3). The value diverges for metallic tubes and is about 5ε 0 for semiconducting tubes with a diameter around 1 nm.
